Achieving National Health Objectives: The Impact on Life Expectancy and on Healthy Life Expectancy | Elsie R. Pamuk, PhD, Diane K. Wagener, PhD, and Michael T. Molla The large number and the many types of objectives are designed to provide a road map for achieving 2 overarching goals: (1) increase life expectancy and improve quality of life, and (2) eliminate health disparities. 2 Aiming for the elimination of health disparities is arguably the most ambitious goal of Healthy People 2010. When the US population is divided by any of a number of demographic criteriagender, race/ethnicity, education or income level, geographic location, disability, or sexual orientation-we find substantial differences in health status and longevity. Differences in health status reflect disparities in many types of health determinants: social and environmental factors, health-related behaviors, access to and use of health services, and quality of health care received. [3] [4] [5] [6] For the specific populationbased objectives in Healthy People 2010, the goal of eliminating health disparities was acknowledged by setting a single national target that applies to all population subgroups. However, 2 different principles were used to establish these targets. 7 For objectives related to access to and use of health services, and for objectives in areas that can be influenced in the short term by changes in health behaviors or health policy, targets were set at a level "better than the best" racial/ethnic group. For other objectives, achievement of a "better than the best" target for all racial/ethnic groups within 10 years was considered unrealistic regardless of the level of resources invested. For these objectives, the target was set at a level that represented improvement for a substantial proportion of the population but did not imply the elimination of racial/ethnic health disparities. In contrast to the specific Healthy People 2010 objectives, the overarching goal of increasing life expectancy and improving quality of life does not specify a numerical target. Although it is certain that achieving the specific targets will increase both longevity and health for the average American, as will eliminating racial/ ethnic health disparities in a manner consistent with these goals, the expected increase in life expectancy and healthy life expectancy has not been estimated. Making these estimates will provide public health policymakers and planners with benchmarks against which the variable progress toward the many specific Healthy People 2010 objectives can be evaluated.
ASSESSING THE EFFECT OF ACHIEVING GOALS Life Table Methods
Our analysis quantifies the gains that can be expected in both life expectancy and healthy life expectancy from achieving specific Healthy People 2010 mortality and morbidity targets and from eliminating racial/ethnic health disparities. Life expectancy, perhaps the most often cited summary indicator of population health, is calculated by applying age-specific death rates for a given year to a hypothetical cohort of persons born in that year. The result is the number of years an individual can expect to live if he or she is subject to the annual age-specific death rates of that year over his or her entire lifetime. Life expectancy is a useful tool for summarizing mortality, because it is not affected by the age structure of the population and it is easily interpreted by both policymakers and the general public. Because of these advantages, the strategy of extending life expectancy calculations to incorporate measures of health, although originally introduced in the 1960s, has recently received renewed attention. The most commonly used methodology, developed by Sullivan, 8 
Mortality Reductions
Twenty-six of the 467 Healthy People 2010 objectives specify reductions in 1998 age-adjusted death rates for specific causes of death, 7 objectives specify reductions for specific age groups, and 5 objectives specify reductions for a specific cause and a specific age group. 2 Some objectives are broader than others and are assumed to encompass several more detailed targets. For example, the targeted reduction in total mortality for persons aged 20 to 24 years encompasses the relevant cause-specific mortality reductions specified in other objectives, the targeted death rate for all cancer encompasses site-specific cancer targets, and the targeted death rate for chronic obstructive pulmonary disease encompasses the asthma targets for persons aged 25 years and older. For our analysis, we used the more comprehensive objective and assumed that it incorporated the targets for the more specific objectives. For each cause of death, the overall percentage reduction in the 1998 age-adjusted mortality rate was applied to the 1998 agespecific rates (at 10-year age intervals) for persons aged 25 years and older. For each age interval, the reduced rates for each cause of death were summed and were added to the unreduced residual (other and unspecified causes) to form the targeted age-specific death rates for all causes combined. For persons younger than 25 years, the targeted age-specific total mortality rates were used.
To evaluate the impact of eliminating racial/ethnic mortality disparities, we examined age-specific death rates for 1997, 1998, and 1999 for the 5 largest racial and ethnic groups in the US population: non-Hispanic Whites, African Americans, American Indians/ Alaska Natives, Asians/Pacific Islanders, and Hispanics. For these 3 years combined, Asians/Pacific Islanders (API) had the lowest death rate overall and the lowest age-specific rates for all age groups younger than 85 years.
Misreporting of race and Hispanic origin on the death certificate affects the numerators of reportd race/ethnicity-specific death rates. Undercoverage in the census affects the denomnators of reported race/ethnicity-specific death rates. Rosenberg et al. 10 used a file of death certificates linked to the Current Population Survey to evaluate misreporting of race on death certificates. They estimated that the underreporting of API race on the death certificate artificially lowered death rates for this group by 13% overall and by 6% to 46% within specific age intervals. We applied these age-specific estimates of underreporting of API race on death certificates to the death rates for this group for 1997, 1998, and 1999 combined. Rosenberg et al. also reported a slight net undercount of API race on the 1990 census (2%), but they were unable to differentiate this undercount by age groups. Therefore, we did not attempt to correct for the impact of the undercount on the denominator of the death rates. As a result, the adjusted API death rates used in our analysis are higher than the death rates officially reported for this racial group, and they are probably slightly higher than the true rates.
Reductions in Health-Related Activity Limitation
Summarizing the effect of targeted reductions in morbidity from specific diseases is more difficult than summarizing the effect of attaining mortality targets. For the purposes of our analysis, we have chosen to define healthy years as years free of activity limitation owing to chronic health conditions. However, only a few of the Healthy People 2010 objectives specifically address reduction of activity limitation caused by diseases and conditions. These objectives include reducing activity limitation associated with arthritis and chronic back conditions, lung and breathing problems, and asthma. Data from the NHIS indicate that whereas arthritis and other musculoskeletal conditions are the leading causes of activity limitation among adults, heart and other circulatory conditions, vision and hearing impairments, fractures and joint injuries, diabetes, and mental illness also are important contributors to health-related activity limitation. Among children, major contributors to activity limitation are learning disabilities and other developmental problems, behavioral and emotional problems, vision and hearing impairments, and asthma. 11 Although most Healthy People 2010 objectives do not target specific reductions in activity limitation, many of the objectives specify reductions either in diseases that cause activity limitation or in the disabling sequelae of these diseases. For example, separate objectives specify reductions in the annual number of new cases of diabetes as well as reductions in cases of end-stage renal disease, foot ulcers, and lower-extremity amputations among diabetic individuals. 2 We attempted to translate these types of objectives into reductions in activity limitation by assuming that the targeted reductions in diseases or their sequelae implied an equal percentage reduction in activity limitation owing to these same diseases or conditions. Our estimates of current levels of activity limitation attributable to categories of specific chronic diseases were derived from the NHIS for the years 1997, 1998, and 1999. This procedure resulted in implied agespecific reductions in activity limitation of between 8% and 33%, with greater reductions in older than in younger age groups. However, this very crude methodology could not adequately account for activity limitation related to multiple chronic conditions, and many targets could not be matched to diseases specifically identified as causes of activity limitation. Because of the imprecision of this methodology, we chose to examine the impact of achieving a Death rates were adjusted for misclassification of race on the death certificate.
25% reduction in activity limitation for individuals younger than 50 years and of achieving a 33% reduction for persons aged 50 years and older. This simplification preserves the general magnitude and age pattern resulting from our attempt to translate specific objectives into activity limitation reductions, yet it makes it easier to evaluate changes in these assumed values. If smaller reductions are assumed, the impact on healthy life expectancy will be smaller; if larger reductions are assumed, the impact on healthy life expectancy will be magnified.
To assess the impact on healthy life expectancy of eliminating racial/ethnic disparities in activity limitation owing to chronic illnesses, we again examined agespecific rates for each of the 5 major racial/ethnic groups in the US population. When we examined combined data from the 1997, 1998, and 1999 NHIS, we found that the API population had the lowest activity limitation rates-both overall and within each age group. We therefore assumed that to meet the targeted objective of eliminating racial/ ethnic disparities, the entire US population would have to achieve activity limitation levels equal to those of the API population. Table 1 shows the age-specific death rates for the 1998 US population (baseline year), the death rates implied by achieving the ageand cause-specific Healthy People 2010 targets, and the 1997-1999 age-specific death rates for the API population adjusted for racial misclassification on the death certificate. Comparing the percentage reductions from the actual 1998 rates implied by these alternative targets reveals a striking difference in the age pattern of mortality reductions. The reductions are similar for infants and for persons aged 25 to 29 years; however, whereas the Healthy People 2010 objectives imply substantially larger reductions in death rates for persons aged 1 through 24 years, the API mortality rates imply greater improvements for persons aged 30 years and older.
MORTALITY REDUCTIONS
In 1998, the life expectancy at birth in the United States was 76.7 years. Achievement of the mortality reductions specified in the Healthy People 2010 targets would increase life expectancy at birth by 2.8 years, while reduction of populationwide mortality rates to the levels of the API population in 1998 would increase life expectancy at birth by 4.1 years. Figure 1 shows the additions to life expectancy at given ages implied by these alternative targets. Reducing mortality in the US population to the adjusted death rates for the API population would produce greater gains in life expectancy at all ages for persons younger than 85 years, despite the greater mortality reductions for persons aged 1 through 24 years implied by the specific Healthy People 2010 objectives. This result is derived from the lower API death rates at older ages, when mortality is highest.
We used age-specific death rates and activity limitation rates for 1998 to calculate healthy life expectancy in the United States. On the basis of these rates, healthy life expectancy at birth was 64.6 years. Reductions in death rates implied by attainment of the Healthy People 2010 mortality targets (when the agespecific rates of activity limitation are at their 1998 levels) would increase healthy life expectancy at birth by 1.8 years, while reducing mortality rates to the 1997-1999 API levels would add 2.5 years. As is the case with life expectancy, attainment of the adjusted API death rates would produce a greater gain in healthy life expectancy at all ages than would attainment of the age-and causespecific Healthy People 2010 mortality targets (Figure 2) . Table 2 shows the age-specific activity limitation rates for the 1998 US noninstitutionalized population, the rates that would result from the assumed percentage reductions in limiting conditions implied by the Healthy People 2010 targets, and the age-specific activity limitation rates for the 1997, 1998, and 1999 API population. 
MORBIDITY REDUCTIONS

DISCUSSION
Assessing the impact on life expectancy and healthy life expectancy of attaining the specific Healthy People 2010 objectives is not as simple as public health professionals, policymakers, and the general public might wish. Although translating cause-or agespecific death rate targets into an implied increase in life expectancy is relatively straightforward, even this translation requires assumptions about how age-specific targets can be reconciled with cause-specific targets. It is far more difficult to determine the impact on healthy life expectancy of the many objectives aimed at reducing health risks and disease, increasing access to health care, and improving the functioning of persons with chronic health conditions. Only 2 focus areas-(1) arthritis, osteoporosis, and chronic back conditions and (2) respiratory diseasescontain objectives that specify targets for reducing activity limitation caused by these conditions. Additionally, health-related activity limitation, or any other summary measure of health, reflects the total health experience of individuals, many of whom have multiple chronic conditions that contribute to their functional ability and overall health status. Even if more focus areas contained objectives specifying reductions in activity limitation, assessment of the impact of these targets on healthy life expectancy would still require making assumptions to account for comorbidity.
We believe that the assumptions used in our analysis are consistent with deriving the maximum benefit from attainment of each Healthy People 2010 target. The previous decade's objectives, Healthy People 2000, specified a 15% reduction in the age-adjusted proportion of the population who experience limitation in their major daily activities due to chronic conditions. The assumption of 25% to 33% reductions in rates of all activity limitation attributable to chronic conditions is in keeping with the greater number of-and the generally more optimistic character of-targets in Healthy People 2010 relative to those in its earlier counterpart. 1, 12, 13 Addressing and reducing health disparities among subgroups of the US population has long been a focus of public health. Healthy People 2000 included the overarching goal of reducing health disparities, 12 and Healthy People 2010 took an ambitious leap forward by calling for the elimination of health disparities. It is possible to eliminate disparities by improving health in some groups while reducing it in others, but eliminating disparities in this manner would be inconsistent with improving health for all Americans, which is the overall aim of the Healthy People initiative. 2 For many of the 467 objectives, elimination of health disparities was incorporated into the targetsetting process by setting the target "better" than the level in the healthiest racial/ethnic subgroup. 7 For some health measures, however, the targets implicitly acknowledged that an equal health outcome for all population subgroups was unlikely to be achieved over the remainder of the decade, regardless of the level of resources invested. Many morbidity and mortality measures fall into this latter category because of the time lag between exposure and outcome.
For our analysis, eliminating health disparities was defined as achieving the mortality and the morbidity levels of the currently healthiest racial/ethnic group. Thus, our estimates of the impact of eliminating health disparities on life expectancy and healthy life expectancy are equivalent to estimates of the impact achieving the current best levels for all morbidity and mortality outcomes. Comparing the gains in life expectancy and healthy life expectancy produced by attaining specific Healthy People 2010 objectives with the gains achieved by eliminating racial/ethnic health disparities can be viewed as comparing what may be attained over a decade through maximal investments in health with what we may hope to see in the long run once the fruits of these investments have been fully realized.
Achieving the age-and causespecific mortality targets contained in Healthy People 2010 will increase life expectancy at birth by nearly 3 years and will increase healthy life expectancy at birth by nearly 2 years. Alternatively, if all Americans were to experience the 1998 API death rates, life expectancy at birth would rise by 4 years and healthy life expectancy would increase by 2.5 years. Although it may not be realistic to contemplate mortality declines unaccompanied by morbidity reductions, the comparison of mortality targets and the target of eliminating racial/ ethnic disparities in mortality is more precise, because calculating the impact of the Healthy People 2010 mortality targets requires fewer simplifying assumptions than does calculating the combined mortality and morbidity effects.
Despite the difficulty in translating the Healthy People 2010 morbidity objectives into reductions in activity limitation, comparing activity limitation rates assumed to reflect Healthy People 2010 targets with activity limitation rates for the 1998 API population is in- EVALUATION METHODS AND PRACTICE  structive. For example, the agespecific Healthy People 2010 mortality targets for persons less than age 25 years are lower than the 1998 API death rates at these ages. Conversely, 1997-1999 rates of API activity limitation for the same age are well below our estimates that reflect Healthy People 2010 targets. This discrepancy may arise from the lack of targets that address learning impairments and other developmental disabilities, which are the primary causes of activity limitation in children. 11 This comparison points to areas that may need additional attention in future target-setting endeavors.
Overall, achieving the 25% to 33% reductions in activity limitation assumed to be consistent with Healthy People 2010 morbidity targets would add 4 years to healthy life expectancy at birth over what would be gained by reaching the mortality targets alone. Attaining the 1997-1999 levels of API activity limitation would add another 5.6 years to healthy life expectancy at birth over what would be gained by achieving 1998 API death rates.
When we examine these alternative targets in the light of past trends, it is clear that even the more modest gains in life expectancy and healthy life expectancy implied by the specific Healthy People 2010 objectives represent a major improvement over past achievements. Between 1988 and 1998, life expectancy at birth increased by 1.8 years. Years of healthy life, as measured by combining activity limitation with selfassessed health, increased by 1.2 years between 1990 and 1998, a gain that reflects only the increase in life expectancy during this period. The other global measures of morbidity included in the Healthy People 2000 targets-self-assessed health, limitation in major daily activity, and difficulty with self-care among persons aged 70 years and older-showed no improvement during the first half of the 1990s. 14 (Because of the redesign of the NHIS in 1997, trends in these indicators over the entire decade cannot be determined.) Progress toward reducing health disparities over the past decade also was modest. In 1990, life expectancy at birth for Whites was 7 years higher than that for Blacks. By 1999, this difference had been reduced to 5.9 years.
15 And although racial/ethnic health disparities decreased for 12 of the 17 Healthy People health status indicators, the reduction was less than 10% for 8 of these measures. 16 Viewed in this light, the Healthy People 2010 objectives-especially the goal of eliminating health disparities-may seem overly optimistic, but overly optimistic is not synonymous with unachievable. The commitment to address racial/ethnic health disparities is reflected by incorporating their elimination into many Healthy People 2010 objectives through the "better than the best" target-setting method. Healthy People 2010 does not make recommendations about how to achieve the targets; however, establishing the target does enable the monitoring of progress toward achievable health goals. Monitoring progress, whether toward narrowly defined objectives or toward overarching goals, provides a mechanism for the continuous reevaluation of priorities on the basis of recorded successes and failures.
The contrast between the specific Healthy People 2010 objectives and the overarching goal of eliminating health disparities embodies an essential tension in the process of setting national health objectives. It is both desirable and prudent to establish specific, measurable goals that reflect what we believe to be achievable over the next decade by applying current health knowledge and by establishing best practices, but it is also important to recognize and to acknowledge the full scope of what could be achieved if we were to realize our most fundamental ideals. The larger impact of eliminating health disparities shows that we can expect to achieve more than we otherwise could by addressing the large differences in life experiences, health, and, ultimately, death that exist within the US population.
